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??1940????????
?????????????????
Sra®a's Research Activities in the 1940s
??????? ?
In his preface to Production of Commodities (1960) Piero Sra®a
wrote, \particular points, such as the Standard commodity, joint products
and ¯xed capital, were worked out in the 'thirties and early 'forties".
The purpose of this paper is to ¯nd out the source of his idea of
the Standard commodity by investigating Sra®a's manuscripts written
in 1940s.
Yuichi Matsumoto
?? JEL?B20, B41
???????????????????????????
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??????????Piero Sra®a???????????????Sra®a
1960a??????1920????????????????????????
???????????????????????????????????
30??? 40???????????????????1)?
???????????????????????????????? 1927
???????????????????????????????????
????????????????????????????????????
???????????????????????????????????
1) ?1920 ?????????????30 ??? 40 ???????????????? in the
late 1920's ??in the 'thirties and early 'forties ????????????Sra®a 1960b?
?? prima del 1930,??nel corso degli anni successive ????1930 ???????
????????????????????????
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????????????????????? D3/12/1?? D3/12/115?
???????????????????????????????????
????????????????????
??????????????????????????????????
????????????1940?????????????????????
???????????????????????????????2)???
??????? 1940?????????????????????????
?????????????????????????????1927????
?????????? 2009?2011a?????????1940????????
????????????????????????????????1940
??????????? 1????????? 2010?????
???????????????????????????????? 1955
? 1?????????????????????????????????
??????????????????? 1???????????????
??¯rst identi¯ed??? 1944? 1? 27????????????????
?????????? 1940???????? 2?????????????
?????????3) ???????????? 1930?????? 1940?
?????? 1954???????????????????????????
?????????????
II 1940????????????????
?????????????????????1940??????????
???????????????? 1940????????????????
???????????????????????????????????
????? D3/12??????????????????????????
2) ?????????????????????????????? 1940 ?????????
????????????????????????????????????????2012?
????????????
3) ???????????????David Ricardo?????? Ricardo(1951-73?????
????
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??????????????????????????1940??????
1940? 11? 11????? 1948? 1? 21?????4)?
1940? 11? 11??????? 1942? 1? 3?????? 7??1??
8??????????????1????????????????2??
???????????Use of the notion of Surplus Value????????
?????D3/12/46?57-63???????????? 4???? 1940? 11
? 11??12??13?? 5?????? 1941? 12? 28??29??30??
??? 42?? 1? 3????5)?
1942? 2? 16????Equations with Pro¯ts? Ricardo's case????
??????????????????D3/12/16?39???????????
?????
????????????????????????????????
?????????????????????????????????
?????????????????????????????????
???????????
???????????????????????????????
?????????????????????????????????
?????????????????????????????????
??????
???????????????
If, in the production of corn, the only article used is corn (for seed
+ sustenance of workers) then equation for the corn industry, by itself,
determines the rate of pro¯ts for all industries. This rate is, in this
4) ???????2009 ? 4 ??? 9 ??????????????????????????
??????????????????????????????
5) D3/12/46 ??????????????????????????????????????
?? 1 ???????????????????????????????????11.11.40??
?28.12.41??????????????????????????? 1940 ? 11 ? 11 ??
????????1940 ? 11 ???? 1941 ? 12 ???????????????40???
?? 3 ????41????? 1 ?????????????? 4 ?????
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case, independent of the values.
This is a result of the same commodity, alone, appearing on both
side of the corn equation, so that the rate of pro¯ts can be immediately
calculated, independently of the other equations. Another condition,
of course, is that corn should be used in the production of all other
commodities.
N.B. What are the limits within which the above case is possible
without making the system of equations contradictory.6)
?????????????????????????????????Sra®a
1951???????? corn-ratio theory?????????????????
???????????????????????????????????
?????????????????????1814???????????
??????????????????????? Sra®a?1951??????
??????????????????????????????????
?????????????????????????????? Ricardo's
case?????????????? 1942 ? 7 ? 8 ???????????
?D3/12/16?37,38???????????????????????????
??????7)?
1942? 7? 21??????????? Tendency of the Rate of Pro¯t to
Fall????????????D3/12/16?6(1)-6(3)????????????
??????????????????v?s?????????Karl Marx?
????????????????? 14?????????????????
?????????????????v??????s???????
1942? 7? 30???D3/12/16?7???Equations=Tableau ¶Economique
? See Akk. d. Kap., pp.28,60,75=(Pt.1, Ch.2,3,4)???????? 2??
?????????Akk. d. Kap. ??????????????????
?Rosa Luxemburg???????? Die Akkumulation des Kapitals???
6) ?????? and ??&?????+????????????????
7) ??????????????????????????????????????????
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1942 ? 8 ? 19 ???????????????? The requirements of
a model are???????? 1?????????????With annual
(agricultural) production?????? ???????????????
With continuous (industrial) production???????????????
?D3/12/16?15????????????????????????????
???????
???????????????????????Notes on agricultural
schemes (3 docs) Aug 1942????????? D3/12/19???????
??????Agricultural scheme?????? A4???????????
????????? 12????????????????????????
??????????? 4????????????????D3/12/19?1??
????????????A?B?C??N???????????????
???????????????? 1942? 8? 31???????????
???????????????????????????????????
???????????????????????????????????
?????????????????????????????????? c?
v?s???????????????????the constant and the variable
capital????????????????(C+V)(1+r)=C+V+S??????
?????????????????We now introduce ¯xed capital????
?????????????????????
D3/12/20???????\Models"(26 docs) Aug 1942???D3/12/21?
?Notes on industrial scheme an miscellanea\(attempts at ¯xed capital)"(11
docs) Sep 1942??????????D3/12/20????????????
????????????D3/12/21??????????????????
D3/12/21?????????????????????????????
????????????????????????????????Industrial
scheme? and Miscellanea ? Sept. 1942? (Attempt at Fixed Capital)?
???????????????????????????????????
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???????? 5??????????????????????????
???????????????????????????????????
????????????? 3?????????????????????
?? 1942? 9? 4????Things to be done?????????? 6??
???????????????D3/12/21?56?
? 1) Fit ¯xed capital into equations
?? (or wait till continuous production ?)
? 2) Measure of Stock of Capital
? 3) Continuous production
? 4) Marginal product
? 5) Movement. Adequacy of de¯nitions for this case
? 6) Rent
?????????????
?Urgent: a) Work out model for \Part" Circ. Cap.
? b) Work out all models for ( c + v ) instead of (w)
?????????????? 1942? 9? 5??? 22?????????
????????????D3/12/21?57-78????? 2?????????
???????????Formula semplice che relates w e prodotto????
?????????
?????????????????????????????????
???Frank Ramsey?????????????Alister Watson??A.S.??
?????A.S.Besicovitch???????????????????????
???????????????????????????????????
???????????????????8)?
?????????????1942? 6?????????? 8?????
?????1942? 9? 11??????????????????????
???????? D3/12/14??????????????????????
8) ?????????????????????2011b????
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????????
D3/12/14 ???????????Notes on compound commodities (6
docs) [1942]???????????????????????N Compound
Commodities??????????????????????? 7??????
???????????????????????????????????
???????????????????????????????????
????????????????????????1942? 9? 11????
???? D3/12/14?7??Besicovitch's transformation into a Compound
Commodities?????????????????????????
????? n?????????????????n?????????
????????????????a??????????? b????
????????? 1+r??????????????
????????????????????????????????
????
????
From the original equations for n commodities, with surplus, there are
derived the equations for n compound commodities, each of which is
produced by : a) a quantity of itself b) a quantity of labour ? both
multiplied by 1 + r.
Remark?some of the simple commodities may enter into the Com-
pound Commodities as negative quantities.
1942? 10?????????????????????????????
??????????????????????????????? 1942? 10
?????????? 3????????????????D3/12/22?Notes
on \closed vertical combine"(3 docs) Oct 1942??D3/12/23?Notes on the
notations used in the formulae of Production of Commodities (3 docs) Oct
1942??D3/12/24?Notes : \Reduction"(6 docs) Oct 1942???????
???????????????????????????????????
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D3/12/24???????????
???? D3/12/24??????????????????????????
????????Reductions? Oct. 42????????????????
??????
?? p.8(of 7.10.42) Change of Standard of Prices, to `Average
?? Commodity'
?? p.9ter refers, for `Reduction in General' to Cap.,Vol?,
?? p.475 + on limitations, 484-5-6-9
??????Cap.,Vol????????? 2??????????????
???????????? 2??Sra®a 3365????????\Reduction"
475,484-5?????????9)?
?????? 1942? 10? 7?? p.8??????????? D3/12/24
????? 25??????????????? 7?? 34????????28
??? 27???????????????????????? 1?? 10?
??4bis?4ter?????????????????????1?????? 7?
? 1942? 10? 4????General equation for \Average Commodity" C?
???????????1942? 10? 7????????8?????? 25??
?????????????????
Change of Standard of Prices?Average Commodity
We add up all the n equations and obtain a general equations
(Aa+Ab+¢ ¢ ¢+An+pbBa+¢ ¢ ¢+pnNn)(1+r)+(wLa+wLb+¢ ¢ ¢+wLn)(1+r)
??????=At+pbBt+¢ ¢ ¢+pnNt
????????????????????????
????????????????????????????????
?????????????????????????????????
?????????????????????
??????????2?????????????????????
9) Sra®a 3365 ???????????????????????????????
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?????????????????????????????????
??????????????????????????????? C?
?????????C???????????Cc?????????Ct?
?????????????????????????????????
?????????????????????????????????
????????????
????????????????????????
????? (Cc+wLc)(1+r)=Ct
???????? n+1???????????????? C????
?????????????????????????????????
??????????????????? A???????? pa ???
???????????????? ?D3/12/24?25?
??????? 1942? 10? 7???????????????????
????????????D3/12/24?25-26???????????????
????
?????????????????????????=????????
???????????????????????????????????
? r???? w???????????????????????????
???????????????????????????????????
???????????????????????????????????
????????????????????????????????????
??????????
?????????????? 1???????????????????
???????????????????????????????????
???????????????????????????????????
????????????????????????????????????
??????????????????????????????????? 2
??????????????????????
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?? 280???????+12?????? 575???????
?? 120???????+ 8 ?????? 20????
????????? 400???????? 20?????????? 575???
????? 20 ???????????????????????????
D3/12/24?25????????????n???????????????
???????????????????????????????????
????????????????????????????????????
?????????????????????
?? D3/12/22???????????????????????????
????????????????????????????????Closed
Vertical Combine????????????? 1??1????5??????
?????? 5?????????????????1942? 10? 17???
???Industrial Scheme? Complete Vertical Combines?????????
??????????1?????????????5?? 1942? 11? 6?
???Answer???????????????????????? 2? 1942
? 10? 25???Alternative Method of Solution???????? 1???
?????? 3??The Total Commodity under the Industrial (Contin.)
Scheme????? 4??????????????
D3/12/23????????????????Notation?????????
??????????????????1942? 10? 29????Notation?
???????? 1?? 5??????????? 5??????????
1????????? a?? k?????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
???????????????????????????????????
????
?????????????????????????????????
???????????????????r??????????? 2?
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?????????????????????????????????
??????? 2?????????????????????????
?????????????????????????????????
?????????????????????????????????
????????????
t??????? this composite commodity???? All-commodities?
???name????
T??????????
Tt ? T????????????????
???????? All-Commodities equation???????????
??? (Tt+Ltw)(1+r)=T
?D3/12/23?1(2)?????????????
???????Reduction??????????????????????
??????????????????????????
??????? 2??????????????????????????
?????????????????????????????????10
?????? 20????? 30???????????20?????? 30?
???? 50??????????????????????????????
???????????????????????????????????
??????????????????????????????????
????D3/12/33???????????Notes(32 docs) Jan-May 1943?
?????????????? 1955??????????????????
???????????????????????????????????
??Jan.{May 1943?????????????????????????
?? 1955
??? Small slip 5.5.43 `Assume' formulas w=1¡r/R, r=R(1¡w) etc
??? `Non-transferability' 28.4.43, on p. 1 good para (marked j j j) on
marg. prod. of cap.
??? `F.R.P' (Falling Rate of Pro¯ts) 22.3.43 refer to my notes of Nov.
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1940 on Capital.
??? Extension of notion of measure of Quantity of Labour in `Quant. of
Labour + Value(Def.)" 13.1.43, pp.1-6, near bottom
??? `Mercury' example, 12.1.43
??? Unheaded sheet 6.1.43 (near bottom): `There is a striking analogy'
between `Forest Case' + Extensive rent of prod. exist at the same
time; story of `successive' adoption is grafted on.
??? `W variable', transition from 2d to 3d equations, 1.1.43 pp 1® ¡ 1¯
(bottom of ¯le)
??? p. 5 Marshall `look at the margin'
1943? 1??? 5?????????????????????????
?????????????????????1943? 5? 5???????
?????????????? w???? r?????? R????????
???????????????????????????????????
???????????????????????????????????
?????????????????????? r=R(1¡w) ???????
?D3/12/33?12??
1943? 1??? 5?????????????????????????
????????????????????????????????????
??????D3/12/34??????????????Notes on ¯xed capital
and marginal production(19 docs) May{Aug 1943???????????
????May{August 1943??????????????????????
???1955??????????????
??1955
??? The ¯rst item `Fixed Capital - The Two Methods' 20.8.43
very useful. [This should begin with the costruction(sic)
of the `accountant's formula for machines : it
will be of interest to see how it compares with
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the `equations' construction]
??? Besicovitch on meaning of `independent' equation,
and `determinacy' see single p. `Curiosity :
Hypothesis as Equation' of 2.7.43
??? \Physical Measure - Carver" 22/5/43, + small slip
`Carver' June 43
??? Marshall on Marg. Prod. 23.6.43
D3/12/35???????????Notes (27 docs) Sep1943 { Jan 1944?
???????????????1955?????????????????
?????????????September 43 { January '44?????????
??????????????
? The `Nat. Inc.' packet, 23/11/43 to 17/12/43
? contains some useful discussion in the earlier papers,
? afterwards it degenerates,
?? `Negative Values' (in Joint Products) 27 Sep-29 Nov. 43
?? `One or n solutions for r ? ' Sept 1943
?? `Joint Products (when only one equation) of 27.10.43, one sheet
?? only
?? (using 2 equations of use)
?? Bortkiewicz's Dogma 10.10.43. Whether rate on int.
?? determines methods { or viceversa (sic)
D3/12/36 ??Notes (29 docs) Jan{Mar 1944???????????
???????????????January 44 { March 44? (linear relation
proved)????????????????????????????????
??????????????
? 31.1.55 In big parcel, clipped
? `Finding q's" 13.3.44 + earlier
? on p.8, marked red, good point
? on similarity of p's and q's
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? (when they are = 0 )
? ? Reduction to Labour Terms with Joint Products of 8.3.44
? ? Several useful bits in packet `Finding R' (19.2.44)
? e.g.p.12d, how the `Standard Comm.' could circulate
? as money even if containing negative items (`silver change')
? On p.14, Bescicovitch says there are n solutions,
? all of which (except one) give sum of all equations=0.
? Packet `Org. Comp.' 5-16?2.44, p.6-7 gives relation between the
? Organic Composition of Capital + the Average Period of Production
? Packet `Di±culties' of 25.1.44, p.1 Besicovitch's objection to the
? two `switch' equations for a commodity (probably nothing,
? but requires careful formulation)
?During process of accumulation when price change, methods constant,
? when methods change prices constant (unheaded, \last but two" page,
? 25.1.44)
??????????? 5??????????????????????
? The Standard Commodity? is ¯rst identi¯ed in the? packet of small
? sheets of? College notepaper dated 27.1.44?+ headed `Hypothesis'.
??????????????????
?????????????????????? 1944 ? 1 ? 27 ???
?Hypothesis?????????????????????????????
???????????????????????????????????
???????????????????????????
D3/12/36?86? 6??????????????????1944? 1? 25
?? 26???????????????????? Di±culties of Change in
Methods of Prod.??????????????
????????? 2??????????????? \????"???
?????????????????????????????????
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?????????????????????????????????
?????????????????????????????????
?????????????????D3/12/36?86(1)?
????????????R with proportion-equations.??????????
???????????
R = rmax ??????????????????¸????????
? R = ¸w=0 ???????? The Value Hypothesis? ¸ = ?? = R
???????
??????????????? ¸ = r/(1¡w)??????????
?????
????????????????????????D3/12/36?86(4)?
?????? 1944? 1? 27??????????????????????
??? 24?????D3/12/36????? 61?? 84?????????7b?
7c?11b????????????? 1?? 21?????????????1
????? 1944? 1? 27???????????????? Hypothesis?
??????????????????
??????????????? question????????????
???
????????????????????????????????
?????????????????????????????????
?????????????????it may be many di®erent things??
????????????????????????????????
????????????????????D3/12/36?61?
???????????????????????????????????
?????????????????????????????D3/12/36?61?
?????????????????????
?w= 0?R??????R???????????????D3/12/36?
66?
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????????????????w?r?R????????????
?????????????????????????????????
????????????????????????D3/12/36?67?
?O.K. r = 0??????????????????????????
????????D3/12/36?77?
?????????????????????????????????
?????????????????????????????????
????????????????????????????D3/12/36?
78?
??????
??????? 2??????????????????????????
?? 4??????q?????????????????????????
D3/12/38??????????????????????????????
???? q?????????????????????????
??????? D3/12/37????????????Notes \proofs for all
positive one process one product"(65 docs) Apr{Jun 1944???????
????????????? 1955? 1?????????????????
?????????
D3/12/36???????? 1944? 3 ? 10????Construction of a
Sub-System and generally Construction of any Reductive System????
?????????D3/12/36?1????? Sub-System?????????
????????????????1944? 4? 2??????? Numerical
Example?????????????D3/12/37?60?????? 2????
?????????????????????D3/12/37?60??
???? D3/12/39?? 1944??? 1945??????????????
???????????????????????????????????
?????????????????? D3/12/39?38??1944? 9? 23?
???????????????????????????????????
q??????????????????????????????????
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????Notes(11 docs) Sep 1944 { Jun 45??????????????
??????NOTES?????????????????????????
??????????????????????? 1955? 10??????
??????????D3/12/39?1???From top of folder Oct 44 { June
45? taken out 22.10.55?????????
1944? 9? 26?????? D3/12/40?6-7????
?????????????????????? 1?????????
????r? p?????????
??
?? (Aapa+¢ ¢ ¢+Kapk)(1+r)+Law=Apa
(1) ??
?? (Akpa+¢ ¢ ¢+Kkpk)(1+r)+Lkw=Kpk
???????????????????????????
?? r=R'(1¡w)
???? 5??????????????????????
N.B. pp.1-2 OKed by Besicovitch
1945? 1? 17??????????? Temporary Summing Up????
???????????D3/12/40?133?????????????????
???????????????????????????????????
?????????????? v??????????????? equating a
fraction v of Actual Revenue to Real Wages??????????????
?? wages as part of \means of production"??????????????
???????????????????????????????????
????????????????????????????
????????????? 1940??????????? 1948? 1? 21
???????D3/12/44?8?????? 1945? 1? 17??????????
???????????????????????????????????
????????????????1948? 1? 21????????????
????????????????????????????????????
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??????????????????????????10)?
III ????????????????????
??????????????????????????????????
????????? 1940???????????????????????
???????????????????????????????????
?????????????????????????????
1942? 2? 16???Equations with Pro¯ts? Ricardo's case?????
????????????????????????????????????
????????????????????????? 1942? 7? 8???
????????7? 8??????? D3/12/16?37-38??????Second
equations??Pro¯ts of the Farmer determines all other pro¯ts? Ricardo??
???????????Second equations???????????????
??????2? 16?? Equations with Pro¯ts????????????
???????????????????????????????????
??????????????????????????????????
????1942? 7? 8????????????????? a? b? 2??
????????????????????????
?? a) In some industries the product itself (\seed") appears among the
materials used up. The ratio of the amount of it used in its own
production to the amount produced sets a maximum limit to the
rate of pro¯ts. That, among such industries, which has the lowest
maximum sets of maximum limit of the rate for all industries.
10) 1940 ??????????????????????? 1943 ? 1 ? 9 ?????????
????L. von Bortkiewicz?????????????????????????????
?????? D1/91?5-33 ?????????????????????????????
????????????????????????????? 3 ????????????
1943 ?????????????????????1942 ??????? P.M. Sweezy, The
Theory of Capitalist Development ??????????????????? Gehrke
and Kurz?2006????
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?? b) If in one industry (e.g. wheat) its own product is used as the only
material, the ratio of material to product gives directly the rate of
interest, and if this product is used in each of the other industries
as material, the rate of pro¯ts of the wheat industry determines
the rate of all others..? Note: it is implicit in the conditions that
other can be only one such industry. [Note: this is Ricardo's case]
(a and b are in general compatible)
There is contradiction between a and b if the maximum set for
(by) \other" industries is lower than the rate determined in the
\wheat" industry.
a???????????????????????????b?????
???????????????????????????? 2?????
???????????????????????????????????
???????????????????????????????????
????? 2?????????????????????????????
????????????? Constantly falling price of wheat??????
???? Rent????????????????????????????
?????????? silly??????????
??????????????????????????????????
???????????????????????????????????
???????????? 1942????????????????????
??????1942? 9? 11??????????????????????
?????????????????????1942? 7? 8?????? 9
? 11?????????????????????2? 16??????? 7
? 8??????????????????????7? 8????????
???????????????????????????????????
???????????7? 8?? D3/12/16?37???? 1942? 8? 7?
????? a?????????????????????????????
???????????????????????????????????
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???????????????? 1??????????????????
???????????????????????????????????
?????????????9? 11??????????????????
????1942? 8??? 9??????????????????????
?????????????????
??????????????????????????????????
????????? 1927????????????????????????
1930????????????????????????????????
1927?????????????????????????????? 1939
????????????1942???? 2???????????????
???????????????????????????????????
??????????????????????11)?
1942? 10? 7??????????????????????????
????????????????????????????????????
????????????????????????????????????
??????? 1942? 10? 29???????????????????
????????????? 2????????????????????
???????????????????????????????????
?????????????????????????????
?????1943? 1??? 5????????????????????
????????????????????????1944? 1? 25??26
??????????????????????1944? 1? 27??????
???????????????????????????????????
??1944? 9? 26???????????????????? OK???
??????
11) ???????????????????????????????????????????
????????????????????????
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IV ????????????????????????
????????????????????????????? 1817???
??????????????????????????????????
???????????????????????????????????
????????????????????????????????????
???????????????????????????????????
???????????????????????????????????
????????????????????? 1814? 3? 8???????
??????H. Trower????????????????????????
????1815?????????????????????????????
???????????????????????????????????
???????????????????????????????12)?
????????????????????????????? 1927??
?? 1930?????????????????????????? D3/12?
?????????????????????????????D2/4????
???????????????????????????????????
???????????????????????????????????
??????????????1942? 2? 16???????????
??????????????????????????????????
?????????????1814? 3? 8????????????????
???????????????????????????????????
????? 1899??????????13)?????????? 1930???
????????????
?????????????????????????????????
?? 1930? 3????????????????????????????
????Isles?Dobb?Kahn??????????????????????
3??????????????????????????????????
12) ???????????? Sra®a(1951, pp.xxx-xxxiii????
13) Bonar and Hollander ed. ?1899?
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??????????????????????3????????????
???????????????? 1930? 3? 17??? 21???????
?????????
1930???????????????????????????????
?14)????????????????????????????????
?1930????????????????????????????????1936
????????????????????????????????????
???????????????????????????
??????????????????????????? 1930????
????????????????????????????????1940
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